Aqueous extract of some indigenous plant parts were evaluated for its efficacy to control sheath blight of rice. Six treatments were applied, viz. T1-control (water spray), T2-Tulsi (Ocientific tenuiflorum) extract (1:10), T3-Nishinda (Vitex negundu) extract (1:10), T4-Thankuni (Centella asiatica) extracts (1:10), T5-Biskatali (Polygonum hydropiper) extract (1:10) and T6-Proud (Propiconazole @ 0.2%) as a positive control. Effect of these plant extracts on percent tiller infection and percent relative lesion height of sheath blight of rice cultivar BRRI dhan 49 was determined at 55, 75 and 95 day after transplanting (DAT). Number of infected tillers per hill differed significantly among the different treatments. The highest number of infected tillers was observed in control treatment. The lowest and statistically similar number of infected tillers was found in fungicide, Proud (Propiconazole)-and Biskatali-treated plots. Reduced number of infected tillers was observed in Tulsi, Thankuni and Nishinda. Highest percent tiller infection was recorded in control and lowest percent tiller infection was recorded in Proud and Biskatali, which were statistically similar. Nishinda, Tulsi and Thankuni had reduced tiller infection in compare to control. Percent reduction of tiller infection over control was achieved by proud followed by Biskatali. The highest lesion height was observed in control and lowest lesion height was found in Proud followed by Biskatali. The highest percent relative lesion height was recorded in control followed by Thankuni. The lowest percent relative lesion height was recorded in Proud preceded by Biskatali. Highest percent reduction of relative lesion height over control was achieved by proud followed by Biskatali. Thus, plant extracts of Biskatali, Tulsi, Nishinda and Thankuni are effective to control sheath blight of rice. Among the plant extracts, Biskatali showed highest control of sheath blight disease of rice.
Introduction
Rice (Oryza sativa L.) is one of the most important staple crops for a large part of the world's population, mainly in East, Southeast and South Asia (FAO, 2010) . Yield losses due to diseases and pests are one of the major constraints in rice production. Rice crop is suffered by more than 40 diseases among which sheath blight is considered important fungal disease at various parts of rice growing areas of the world. (Latif et al. 2011) . Sheath blight disease of rice caused by Rhizoctonia solani occurs in all rice growing areas worldwide (Ou, 1985; Savary et al. 2006) . Yield losses of 14-17% have been estimated in different varieties during Aus, Aman and Boro seasons of Bangladesh (Shahjahan et al. 1986 ). Sheath blight may cause up to a 50% decrease in the rice yield under favourable conditions around the world (Zheng et al. 2013) .
To manage sheath blight of rice, several techniques such as manipulation of agronomic practice, use of resistant varieties, application of fungicides and bioagent have been practiced. Most of the fungicides like Benomyl, Carbendazim, Chloroneb, Captafol, Mancozeb, Zineb, Edifenphos, Iprobenphos, Thiophanate and Carboxin had been found effective for the control of the disease under field conditions (Dash and Panda, 1984; Kannaiyan and Prasad, 1984; Singh and Sinha, 2004) . Cultural or biological control involves comparatively less cost and it is not health hazardous and environmental friendly. Plant extracts with antifungal activity against a variety of fungi have been reported. Ashrafuzzaman and Khan (1992) reported that extract of Allamanda (Allamanda cathertica), Meheadi (Lawsonia alba) and Duranta (Duranta plumeiri) inhibited mycelial growth and sclerotial formation of Rhizoctonia solani. Rout et al. (2013) reported that Aegle marmelos extract had high antifungal activity against R. solani. Clove extract completely inhibited the growth of R. solani, R. oryzae, R. oryzae-sativae and Sclerotium hydrophilum (San-Aye and Matsumoto, 2011) . Siam weed extract was found to be effective in reducing severity of blast, brown spot and bacterial leaf blight disease of rice (Khoa et al., 2011) . Plant extracts contain metabolites including alkaloids, glucosinolates, indole, phenolics, phenylpropanoids, saponins, stilbenes and terpenoids have been reported to exhibit antifungal properties (Dixon, 2001; Lanzotti et al., 2012) . Biskatali (Polygonum hydropiper) and neem (Azadirachta indica) were studied against insect pests (Amin et al. 2000, Akter and Jahan, 2013) and seed borne fungi (Ahmed et al. 2002 , Ahmed et al. 2013 , Bhuiyan et al. 2013 ). Since these extracts were active against insect pests and fungal pathogens, thus, they might be potentially suitable for use in integrated pest management programs and could lead to development of new classes of possible safer disease control agents (Peshin et al., 2009 ). In the case of natural fungicides, low toxicity and high efficiency are necessary. The objective of this research was to determine the effect of the aqueous extracts of some indigenous medicinal plants on the reduction of sheath blight of rice.
Materials and Methods
The experiment was conducted at the Laboratory and in the experimental field of Department of Plant Pathology, Bangladesh Agricu1ltural University, Mymensingh. The experiments were carried out during from January, 2013 to April, 2014. Transplanted Aman rice BRRI dhan 49 was used as the test crop for the experimental plot. Thirty days old seedlings were transplanted, which were carefully collected from the seedbed previously raised in Bangladesh Agricultural University Farm, BAU, Mymensingh. Plant spacing of 20cm×15cm was maintained. Three to four seedlings used transplanted in each hill.
Six treatments were applied, viz. T 1 -control (water spray), T 2 -Tulsi (Ocientific tenuiflorum) extract (1:10), T 3 -Nishinda (Vitex negundu) extract (1:10), T 4 -Thankuni (Centella asiatica) extracts (1:10), T 5 -Biskatali (Polygonum hydropiper) extract (1:10), T 6 -Proud (Propiconazole @.2%). Plant extracts were prepared at 1:10 ratio of plant material and water (Islam et al., 2013) . Briefly, sample of 100 g of each test plant was chopped into small pieces. Water (500 ml) was added to chopped sample and was finally blended. The material was filtered through the cheese cloth. The filtered debris was soaked in water again. Total one litter extracts was volume by water. The 0.2 % spray solution of the Proud was prepared by mixing the fungicide (proud) with water at a rate of 2 ml of the chemical in 1000 ml of water and was well. Hand sprayer was used to spray the plant extracts. Control plots were sprayed with water. Special attention was given to complete coverage of the plants with spray materials. Fungicide was sprayed twice, at 35 days and 60 days after transplanting. Data were collected from 55, 75, 95 days after transplanting. Data on the different parameters viz., Number of tillers per hill, Number of infected tillers per hill, Plant height (cm) and Lesion height (cm) of disease symptoms, were recorded from rice plant infected naturally. Relative lesion height (%) and Reduction of relative lesion height over control (%) were calculated.
Two times spray were done at 35 days and 60 days after transplanting. Sheath blight symptoms in rice were appeared about 30 days after transplanting of rice seedlings. Data were taken at 55, 75 and 95 DAT. Incidence of sheath blight of rice was calculated in each plot by using the formula followed by Rajput and Bartaria, (1995) . The percent relative lesion height was calculated by using the formula applied by Ansari (1995) . Pathogen causing sheath blight of rice was isolated by incubating sheath blighted rice stems in sterilized moist chamber. Whitish sclerotia were grown in moist rice stem along with infected sheath. Sclerotia were transferred to PDA and then, pure culture of Rhizoctonia spp. were established.
The data on different parameters were statistically analyzed by using analysis of variance (ANOVA) technique to find out the level of significance. The effect of the treatments was compared by Duncan's Multiple Range Test (DMRT). The collected data were analyzed using a statistically computer package (MSTATC).
Results

Effect of plant extracts on percent tiller infection of sheath blight of rice cultivar BRRI dhan 49
For estimating the effect of plant extracts on percent tiller infection of sheath blight of rice cultivar BRRI dhan 49, data on number of tillers per hill and number of infected tillers per hill were taken at 55, 75 and 95 day after transplanting (DAT). At 55 DAT (Table 1) , highest number of tillers per hill was found in Biskatali (T 5 , 10.37) followed by Proud (T 6 , 9.67) and lowest number of tillers per hill was found in Tulsi (T 2 , 7.40) followed by control treatment (T 1 , 7.67). Number of infected tillers per hill was differed significantly among the different treatments. The highest number of infected tillers was observed in control treatment (2.71). The lowest number of infected tillers was found in fungicide, Proud (0.90) and Biskatali (0.96)-treated plots, which are statistically similar. Reduced number of infected tillers was observed in Tulsi (1.13), Thankuni (1.36) and Nishinda (1.59). Percent tiller infection differed significantly among the different treatments ranged from 9.51% to 35.72%. The highest percent tiller infection was recorded in control treatment (35.73%). The lowest percent tiller infection was recorded in Proud (9.51%) and Biskatali (9.77%), which are statistically similar. Compare to control, Nishinda (14.52%), Tulsi (15.803%) and Thankuni (16.78%) reduced tiller infection. Percent reduction of tiller infection over control was achieved by Proud (73.37%) followed by Biskatali (72.66%). At 75 DAT (Table 2) , the highest number of tillers per hill was found in Biskatali (10.93) followed by Tulsi (10.47) and lowest number of tillers per hill was found in control treatment (9.08). Number of infected tillers per hill differed significantly among the different treatments. The highest number of infected tillers was observed in control treatment (4.17). Statistically similar and lowest number of infected tillers was observed by Proud (2.08) and Biskatali (2.10). Percent tiller infection differed significantly among the different treatments ranged from 18.54 % to 46.52%. The highest percent tiller infection was recorded in control and the lowest percent tiller infection was recorded in Proud. Biskatali (21.77%) and Tulsi (24.53) were found effective for controlling tiller infection. The highest percent reduction of tiller infection over control was obtained by Proud (60.16%) followed by Biskatali (53.20%). At 95 DAT (Table 3) , effect of plant extract on number of tillers per hill was not differed significantly among the different treatments. On the other hand, number of infected tillers per hill and percent tiller infection were followed similar trends controlling the disease, where lowest infected tillers per hill and tiller infection was observed in Proud in compare to control. (Table 4) , highest lesion height (11.54) was observed in Control followed by Thankuni (7.83) and lowest lesion height (4.28) was found in Proud followed by Biskatali (5.31). The percent relative lesion height ranged from 13.76 to 42.69. The highest percent relative lesion height was recorded in untreated control followed by Thankuni, Nishinda, Tulsi, Biskatali and Proud. Statistically similar results were observed in Nishinda and Thankuni sprayed plots. Highest percent reduction of relative lesion height over control was achieved by proud (67.75) followed by Biskatali (59.37) . At 75 DAT (Table 5) , the highest lesion height (11.54) was observed in Control (20.30) and the lowest lesion height (6.39) was found in Proud followed by Biskatali (8.34 ). The highest percent relative lesion height was recorded in untreated Control followed by Thankuni. The lowest percent relative lesion height was recorded in Proud followed by Thankuni. The highest percent reduction of relative lesion height over control was achieved by proud (73.39) followed by Biskatali (67.26). Similar type of results were observed at 95 DAT. At 95 DAT, lowest number of tiller infection and percent tiller infection was observed by Proud followed by Biskatali and Tulsi (Table 6 ). In the experiment, reduction of tiller infection (%) and relative lesion height (%) by using standard fungicide, Proud (Propiconazole) was significantly lower than that of the extracts. But Biskatali extract was found effective like Propiconazole. The finding are consistent with data obtained from previous studies (Kummee and Intaraksa, 2008; Plodpai et al., 2013) . Khoa et al. (2011) reported the diseasereducing effect of Chromolaena odorata extract on sheath blight and other rice diseases. Nguefack et al. (2013) found that plant extracts and an essential oil are effective for controlling rice disease, tillering, number of panicles and yield increase. Thus, extract of Biskatali, Thankuni, Nishinda and Tulsi are effective for reducing sheath blight incidence like recommended fungicide, Propiconazole.
In Bangladesh several plant extracts were studied in vitro as seed treatments for controlling seed infection. Khan and Kumar (1992) found that seed treatment with the garlic extract, neem, gagra, vatpata, bishkatali leaf extracts reduced seed-borne prevalence and increased germination percentage of wheat seeds. Rahman et al. (1998) reported that bishkatali extract were effective against seed-borne fungi of wheat. Bishkatali leaf extract showed promising effect against seed borne fungi of rice (Bhuiyan et al. 2013 , Faruq et al. 2014 . Tulsi (Ocimum sanctum) was also found promising plant extracts for controlling sheath blight of rice. Tulsi is preeminent medicinal plant and scientific research is now confirming its beneficial effects (Cohen, 2014) . Dheeba et al. (2015) published that tulsi leaf extract is effective against early blight of tomato. In a previous study, it was found that Thankuni and Nishinda were effective plant extracts inhibiting Fusarium caerulium causing dry rot disease of potato (Rifat, 2014) . Thus, aqueous plant extracts of Tulsi, Nishinda, Thankuni and Biskatali are effective to control sheath blight of rice. Among the plant extracts, biskatali showed highest control of sheath blight disease as like as chemical fungicide.
In the experiment, aqueous extracts of indigenous medicinal plants were evaluated. Sometime plant extracts from organic solvents have been found to give more consistent antimicrobial activity compared to water extract (Parekh et al., 2005) . But some cases water extracts also contain some compounds can be used against pathogens. Tannin, water soluble compound, which is found in almost every plant part viz. roots, stems, leaves and fruits, and can be toxic to filamentous fungi, yeasts and bacteria (Scalbert, 1991; Jones et al. 1994) . Aqueous extract of medicinal plants may include polysaccharides (e.g., starch), polypeptides, various lectins, tannins and terpenoids are effective as inhibitors of pathogen (Navarro et al., 1996) . Thus, water extract of the plant extracts used in the experiment might contain some compounds inhibitory to pathogens, which can be revealed in further research.
